Increased nitric oxide levels and iNOS over-expression in oral squamous cell carcinoma.
Inducible nitric oxide synthase (iNOS) is responsible for generating high levels of nitric oxide (NO) in tissues. Increased iNOS expression has been demonstrated in a number of carcinomas including head and neck squamous cell carcinoma (SCC). However, iNOS levels have not been evaluated specifically in oral cavity SCC, or in the precancerous lesions that progress to oral SCC. Also, NO levels have not been measured in oral precancerous or cancerous tissues. We therefore measured iNOS mRNA, iNOS protein and NO in oral SCC, oral dysplasias and normal oral epithelium. We used RT-PCR to quantify and compare iNOS mRNA levels in these oral tissue specimens. We found that iNOS mRNA was overexpressed in 41% of oral SCC but in only 8% of dysplasia specimens (P = 0.003). Immunohistochemistry was used to evaluate iNOS protein levels in oral SCC, oral dysplasias and normal oral epithelium. A significantly higher percentage of oral SCC specimens showed the highest level of iNOS staining relative to the oral dysplasias and normal oral epithelial samples (95% of oral SCC, 50% of dysplasias, and only 0% of normal epithelial controls, P < 0.0001). The positive staining for iNOS was limited to the SCC cells. Production of NO from iNOS was quantified using HPLC and found to be significantly higher in oral SCC (1.45 +/- 0.56 microg/ml) than normal epithelial controls (0.43 +/- 0.26 microg/ml) (P = 0.0013). We conclude that iNOS mRNA levels and NO production are significantly increased, in oral SCC compared to oral dysplasias and normal epithelial controls. These findings suggest that increased iNOS expression and the generation of high NO levels might have a role in oral SCC development.